Abstract. Materials of the article are devoted to the experience of implementing cloud services in the process of training students at the National University of Life and Environmental Sciences of Ukraine. The latest research in the field of designing and creating e-environments for the organization of group project work has been analyzed. The e-environment model based on Microsoft SharePoint is developed and the method of using Office 365 cloud services in a single eenvironment for organizing group project work of students is given. This article offers the developed criteria and selected tools for assessing the effectiveness of using the e-environment for the organization of group project work. It presents the materials and analysis of the results of applying the project method in the course of studying the academic discipline "Information Technologies" at the National University of Life and Environmental Sciences of Ukraine. It also defines the advantages of applying e-environment based on Microsoft SharePoint for the organization of students' project work.
INTRODUCTION
Statement of the problem. One of the most effective technologies for the formation of professional competences and skills of the 21st century students at universities is the project method, the use of which in the educational process provides a possibility to develop professional, self-education and communicative competences.
For the organization of students' group project work we need services for communication, collaborative work, planning of project stages, etc. Provided that the students' field of study is taken into account as well as their professional and educational needs when designing a project, the students further actively use these services for communicating and organizing their own personal virtual environment.
The number of individual services and integrated solutions from commercial companies that can be used to implement collective projects is constantly increasing. Therefore, the research hypothesis was based on the following assumption: when conducting training projects, a properly organized e-environment would contribute to more effective planning of project phases, organization of communication and collective work on the creation of the finalresults (learning objectives). Studies conducted at Harvard and Stanford universities have shown that only 15% of career success is provided by the level of hard skills, while the other 85% are provided by soft skills [11] .
Enrichment of the learning process with modern ICT tools, in particular the cloud services of G Suit for Education and Microsoft Office 365, leads to a close link between the individual trends in information technology development and teaching methods through the impact on their technological subsystems [12] . By making a significant impact on the means of training, cloud technologies also affect other components of the technological subsystem of the methodological system, in particular the methods and forms of the organization of teaching process. The business world today values collaboration and teamwork skills (forms of learning) such as those found in the area of project management, business process reengineering, quality circles, etc. In response, the use of group projects (teaching methods) permits many curricula today with varying consequences and level of success. Technology claims to enhance collaboration in distributed teams but its success has been a challenge for organizations [13] .
The problem is more urgent for the informatics academic disciplines in which ICT serve both as a means of learning and as an object of study, therefore, innovational changes in information technologies affect not only the technology subsystem, but also the content and purpose of learning. Table 1 provides examples of the use of Office 365 tools when studying the Information Technology discipline at the National University of Life and Environmental Sciences (NUBiP) of Ukraine. In the National University of Life and Environmental Sciences of Ukraine, under the license of Microsoft Enrollment for Education Solutions, Microsoft services are effectively used in the learning process as additional resources to provide students with training material and tools for performing various types of educational activities, in particular for performing laboratory and independent work that can be based on individual and group tasks [18] . The application of the technology of formative assessment in the process of teaching Informatics allows you to get data on the students' progress, which can be used as feedback for the correlation the learning process [19] .
Pedagogical design of the collective project
The experience of applying cloud means of learning [20] is the basis for the "revision" of the methodological training system -increasing the share of group and active forms of learning activities of students to intensify their independence in the pursuit of knowledge and mastery of skills and technology integration of classroom and extracurricular work using blended learning.
Given that the use of Soft Skills is possible only possessing the ability to use a variety of behavior models, comprehensively understand their own and common interests, prioritize and make choices, the application of the project method in the process of teaching Informatics disciplines is seen as a promising one (it is the subject of this article, but generally not limited to it).
Here is an example of a collective project that was offered to the first-year students majoring in Computer Science, Software Engineering and Computer Engineering within the framework of teaching the academic discipline Information Technologies (http://elearn.nubip.edu.ua/course /view.php?id=2129). An example of a page of an electronic course of the discipline Information technology is presented in Fig. 1 .
The aim of the project Education of the Modern IT-specialist is: − acquaintance of the student with the possibilities of the IT-specialty, current demands at the labor market; − formation of the student's personal educational environment; − building a training trajectory for the IT-student.
Key questions: successful IT-specialist, what is he/she like? Thematic questions: − How can we measure success? − Which profession in the sphere of IT can be chosen? − How do I plan (being a student) to advance my professional development?
Fig. 1. A page of an electronic course of the academic discipline Information Technologies
The choice of the topic of the projects aims to boost the motivation to the learning process according to the selected field of study, to promote conscious professional choice and increase responsibility for the results of their own education and professional growth.
The tasks of the project: − to analyze the modern IT education in Ukraine and worldwide: the form of presentation of results: abstract, hard skills: the ability to apply knowledge of methods of collecting, processing, analysis, systematization and storage of scientific and technical information; − to make a portrait of a modern IT specialist: the form of presentation of results: poster, hard skills: the ability to apply the methods and principles of computer animation; − to build a model of the trajectory of student's IT training: the form of presentation of results: mental card, hard skills: the ability to use modern information and communication technologies and software for project creation, analysis, support and management; to create an IT career map (for a certain profession, for example, a web developer): form of presentation of results: an interactive presentation (review of the IT labor market), speech therapy; hard skills: the ability to apply knowledge of the principles of web technologies and methods and tools for their use in solving problems. The formulation of the topical issue "How to become a successful specialist" was preceded by acquaintance of students with academic disciplines, which are envisaged by the curriculum, the definition of professional and personal skills of students who are in demand on the modern labor market.
The proposal in the context of this work is to create a site that hosts documents and resources that include the selection of on-line courses, professional blogs, forums for each discipline that will provide formal and informal education for an IT-student, identify tools for optimizing the IT-specialist, creation of an IT career map for further professional identification, presentation of a proposal, web resource for discussion and evaluation of results.
This way the students are given an opportunity to work on the tasks of real projects, which increases their motivation and satisfaction with the learning process. The technology of doing such project tasks stipulated activities at certain stages, which resulted in the development of professional, communicative, interpersonal, leadership skills, teamwork and time management skills.
The phases and tools for organizing the project work of students are studied in [21] . To summarize, we distinguish five phases of the project implementation, namely: task setting (1), tools analysis (2), environmental design (3), project implementation (4), presentation of the project (5). Fig. 2 shows the project implementation phases and the corresponding tools that are appropriate for each of them.
Fig. 2. Phases of group project work execution
At the phase of the task setting, the students get acquainted with the themes, purpose, tools and methods of realizing the objectives of the project; define the sources of information and the form of presentation of the results. Upon completion of this phase, the students team up, distributing tasks among participants. In this case, the educator acts as a facilitator. Depending on the composition of the academic group and by the students' agreement, teaming up for the project can be done in different ways: by drawing lots, by open vote or by consideration of vacancies for certain roles (for example, project manager, system analyst, designer, e-content manager, etc.).
At the phase of tools analysis, students analyze the tools of the cloud service Office 365, their functional capabilities for project implementation. To determine the functionality, you can use the online help (https://support.microsoft.com/uk-ua) or take a course at Microsoft Imagine Academy, namely: work with Outlook 2016; work with the digital notebook OneNote; Fundamentals of Office 365 for information workers.
The advantages of using the identified services are tested by the students in an empirical way. The examples of using the services Planner and Calendar in groups are presented in Fig.  3 and 4 . 
. An example of using the service Calendar during the group project work
At the phase of environmental design, students design their own environment for group project work. The only restriction for students (under the terms of an experiment) is the mandatory use of Microsoft services. Students must independently create an environment based on services MS Office 365, MS SharePoint or use the connector function to connect external services or applications (Fig. 5) . For the search of the experts on the issues of connecting and using separate services or complex solutions the students are offered to address the thematic forums (for example, the community of developers and technical enthusiast Microsoft Channel 9: https://channel9.msdn.com/, Developer Network (blog): https://blogs.msdn.microsoft.com/, Developer Network (forum): https://social.msdn.microsoft.com/Forums/en-US/home, community of programmers: https://dou.ua/).
Fig. 5. An example of building connections with other services
The project implementation phase is carried out by students independently, the instructor supervises the process and provides consulting (classroom or on-line upon agreement with the students). At this phase, the instructor conducts on-line discussions with the students via Skype for Business, Yammer social network, Outlook with the aim of monitoring the student's independent work on project tasks. In addition, each group should have one thematic webinar devoted to discussing the current results (topics and time are agreed in advance).
Presentation of the project takes place in the classroom in the form of a public speech, Sway presentations. Students post their own portfolios of projects to web site (Fig. 6) , creating pages with different content, sharing ideas, using images, Excel, Word and Power Point documents, embedding interactive Sway presentations, surveys, videos and other means. Students also post their results on the social network Yammer and Facebook Page, Twitter, provided they have joined the designed e-environment.
Fig. 6. An example of creating a home page (project result)
The terms for implementing the project phases, the timetable for consultations, presentation of the results and the criteria for their assessment should be planned and made public prior to the start of the project. Involvement of external experts (for example, from potential employers or Microsoft representatives) helps to motivate students and increase responsibility for project implementation.
Results of the experiment
By the results of the environmental design phase the redistribution of groups took place and two streams of students were identified. The control groups (stream 2) did the project using the services and tools they chose independently. Predominantly, these were Office 365 services, because such services were used by students for doing course tasks (Table 1) . Experimental groups (stream 1) worked on project implementation in a projected eenvironment based on Microsoft SharePoint, which integrated all the services necessary for group project work. The model of this environment is presented in Fig. 7 .
Fig. 7. The environment model for the organization of group project work on the basis of Microsoft SharePoint
The students of the experimental groups (stream 1) chose SharePoint as the environment, which is a corporate portal for joint work in real time. Let us present the brief description of the advantages of this environment (based on the results of students' interviews). One of the main tools of joint work in SharePoint is the teams' sites. The content, information, programs and the like are posted there. The leaders of the teams or projects can create a corresponding resource in SharePoint and add other users. Such added students receive description, requirements and other information; have the possibility to exchange files, data, news and resources. A wide range of opportunities in SharePoint combined with Yammer contacts and chats help to spread the information within the group very quickly. The students can also safely and easily cooperate with the participants of their team -both at their higher educational institution and beyond -via their PCs, Mac computers and mobile devices.
While performing group project work the students used embedded services Office 365, which are combined in portal SharePoint, which can be assessed by the student via Outlook (@it.nubip.edu.ua). The above-mentioned service is also intended for work with the calendar, which gives a possibility to stay up-to-date, plan appointments, share information about the time, when the students are available for sessions, plan sessions and work with notifications.
Joint calendars give the possibility to the group to plan their sessions and instantaneously reply to the invitations of other participants. Skype is integrated into the services Calendar and Outlook, it enables the students and educators to make voice or video-calls, exchange swift messages and arrange video-conferences and allows common viewing from the screen, conducting on-line presentations.
While using the Contact services students can make a selection of users who are members of a group created in SharePoint. Thanks to Delve, students created a board where they collected all project documents for common sharing. The SharePoint portal has its own cloud storage OneDrive, which enables students to collaborate on documents and manage folders and files within a specific project as opposed to a separate OneDrive service in Office 365. Owing to the services Word Online, Excel Online, Power Point Online the students can perform joint group task. There is also an integrated OneNote digital notebook on the portal. The tasks of the group project work of the students include a lot of information and this portal helps students to store different information on any device, to arrange the teaching materials in one digital notebook.
The Planner service, which is integrated into SharePoint enables the students to distribute and plan, share information and the process of project implementation. One of the main tasks that Planner solves is the visual display of group work, organization of a corporate event, team scheduling, task tracking. It can be used to attach Word, Excel, and PowerPoint files and keep them available for editing.
The students can create reports, tasks, projects and their portfolios with the help of Sway service. In addition, the Swaу presentation can be embedded in an existing user web resource, the SharePoint portal that provides html-code insertion. With this purpose Facebook Page, Twitter, and Yammer are embedded in SharePoint when designing an e-environment.
The Forms service allows all group members to create their own surveys, registration forms, and the like. Form authors can invite other users to fill in forms using any web browser, including the ones on mobile devices, view results and form data (i.e., results), and can also export results to Microsoft Excel for additional analysis in Power BI. Power BI is a business intelligence service which allows you to visualize and analyze data, build interactive reports, turn educational data into spectacular visual elements and interactive reports, organize information and share thoughts so you can focus on key issues.
With the aim of open communication and better understanding among students and between students and the educator, the students, on being connected to their own portal Yammer social network, have the opportunity to discuss their ideas, share news and use the experience of their colleagues.
In the process of performing the tasks of the project, the students not only consolidate hard skills, but also formulate patterns of their own behavior in situations of group work. In particular, time management skills were formed at the phases of project planning and monitoring. Interpersonal competencies were developed at the phases of role distribution, project planning, project implementation and monitoring. Strategic skills of the students were developed at the phase of posting and presenting project results.
Since the soft skills are difficult to trace, students used appropriate tests for monitoring and self-assessment (Table 1) . Test results of one of the teams are shown in Fig. 8 and 9 . The increase in the level of each of the soft skills is the confirmation of the effectiveness of the project phases, tasks, tools and project results. The increase in the time management skills, in students' opinion (result of interviews), is due to the use of special Office 365 services aimed at coordination of plans and role distribution among team members (for example, Calendar, Planner). The increase in leadership skills is due to the redistribution of groups subsequent to the results of the stages of tools analysis and the environmental design (students were able to identify or develop their own qualities), as well as in the process of preparing and presenting the results of group projects. The students were able to demonstrate (practice) patience and ability to listen to different points of view at the project implementation phase in teams, as well as during webinars, discussions and evaluation of the results.
In order to monitor and assess the results of the experiment, in addition to the online tests, questionnaires were developed to question students on three key components of a successful specialist: "Motivation for learning and development", "Soft skills", "Hard skills in the field of IT". The assessment of the level for each of the components was carried out according to the influence of the determined components of the training system on the formation of a successful specialist in the university environment: the content (in this context, the choice of the topic and the setting of the objectives of the project related to the field of study), methods (application of the project method), tools (tooling backup), forms of organization of teaching process (joint work). The level of influence was assessed on a sixpoint scale: 0-absent; 5-high. Table 2 shows the mean values of students' questionnaire results for each of the two streams. According to students' questionnaire results, one can conclude that the development of personal skills (soft skills) is greatly influenced by the application of the project methodology and the joint form of work (4.8 and 4.7). The theme of the project, which corresponds to the field of students' study, motivates to learning (4.25 points and 4.12). With regard to the impact of the project content on the development of hard skills, the students' opinions divided (4.19 and 3.87), which is explained (result of interviews) by the depth of the students' intelligence: those who formally fulfilled the tasks did not see the prospects of professional development, others -selected professional courses for non-formal learning, signed up for professional hackathons, etc.
As for the choice of tools (learning tools), students who have chosen a new SharePoint environment for the project implementation (stream 1), noted that the study of new tools in the process of fulfilling the project task contributed to raising their professional skills (students also began to take online courses on specialist disciplines on platforms like: Khan Academy: https://www.khanacademy.org/; Coursera: https://www.coursera.org/; Udemy: https://www.udemy.com/; Prometheus: https://prometheus.org.ua/), and the development of personal skills and motivation (groups of students coordinated their work with new tools, determined the perspectives of using SharePoint in their professional activity, evaluated Microsoft's proposals concerning the professional certification, onsite training).
The generalized results of the impact of each of these components of the specialist training system on the motivation to study and development, the development of soft skills and hard skills in the field of IT according to students' questionnaire are presented in Fig. 10 
Fig. 10. Assessment of the impact of the specialist training system
All the students positively assessed (on average 4.1) a systematic approach to the organization of training. The use of Office 365 tools, which the students covered in the course of laboratory-based work while studying the subject Information Technologies (stream 2) reduced the time for project tasks and increased the probability of high quality of the results (determined by the results of interviewing). However, the use of the new tool, the SharePoint environment, was recognized by students as a more significant impact (stream 1).
The generalized diagram of the components of a successful specialist, based on the results of the students' questionnaire after the completion of the project, is presented in Fig. 11 
Fig. 11. Assessment of the students: impact of indicators on the formation of a successful specialist
On the basis of the presented results, one can assume that the use of new tools for solving project tasks in the field of study contributes to the motivation to learn and develop both professional skills and the personal ones.
The final questionnaires also encouraged students to voice their own suggestions on organizing training of future IT specialists at the Department of Information Technologies. Here are the most significant ones:
− to hold a joint project work at the final stage of each subject; − to submit several projects for students to choose from;
− to involve employers' representatives in setting project tasks (in some subjects, outsourcing is possible); − to attract experts to the process of assessing results (consulting) of the projects implementation, which will allow both to increase the motivation of the students and provide the possibility of traineeship, internship; − to hold complex projects during the traineeship, which involve students from different courses and specialties.
CONCLUSIONS AND FURTHER RESEARCH PERSPECTIVES
Based on the results of the conducted experiment on the implementation of project technologies in teaching students (on the example of teaching the academic discipline Information technologies), we can draw the following conclusions:
1. The requirement to acquire both soft skills and hard skills in the process of preparing future IT specialists will update the need of attaching more flexibility and openness to the learning process, through the use of cloud technologies inclusive.
2. Cloud technologies, Office 365 in particular, have an impact on group forms of learning, as they facilitate collaboration and connectivity. The use of cloud technologies also affects the purpose-oriented, contextual and technological components of the teaching methodology.
3. Effectiveness of the implementation of project technology as a learning method depends on the formation of an e-environment, which includes services for planning activities, establishing communication and collaboration, resources for non-formal education, tools for evaluation and reflection.
4. The use of SharePoint for designing an e-environment for the project implementation in a field of study contributes to the students' motivation to learn and develop both hard skills and soft skills. Thus, influencing the means, methods and forms of the organization of teaching process, cloud technologies thereby influence the methodological system of education in general.
The prospects of research in the organization of students' group projects involving ICT are seen in: studying and testing new O365 instruments for group projects (e.g. Teams), technology for organizing multidisciplinary projects using ICT, researching the impact of modern ICTs on the development of professional and personal competencies of students.
